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Abstract of correspondinQ document: WO 2004042S60 {A2} 

A peer- vector machine includes a host processor ano' a hardwired pepe-fane accelerator The host 
processor executes a program, and, in response to the program, generates host efeia, and the 
pipe&ne accelerator generates pipeline data from the host data. A3terna;jively r the pipeline accelerator 
generates the pipeline data, and the host processor generates the host daia km the pipeline data. 
Because the peer- vector macftEnt? incudes both a processor and a pipeline accelerator it can often 
process data mom efficiently than a machine that includes, only processors or only accelerators. For 
example., one can design the peer-veciCf machine so that the host processor performs tfecisiorv 
making and rton-mathsfraticalty intensive operations anrj the accelerator performs norc -decision- 
making and mathematically Intensive operations,; By shifting the mathematical^ intensive operations 
to *he accelerator, the peer-vector machine often can. for a given ddd< frequency, process, date at a 
speed thai, surpasses *he speed at which a pr oce$sor~oniY machine can process the data. 
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(54) PROC RAMMABtE CIRCUIT AND RELATED 
COMPUTING MACHINE AND METHOD 

(57) Abstract: 

A programmable circuit receiver configuration data from 
an external source, stores the firmware in a memory, 
and then downloads the firmware from the memory. 
Such a programmable circuit allows a system > such as a 
computing machine, to modify the programmable circuit's 
configuration, thus eliminating the need for manually 
reprog ramming the configuration memory. For example, if 
th£ programmable Circuit is an f PGA thai H part of a pipeline 
accelerator* a processor coupled to the accelerator can 
modify the configuration of the FPGA, More specifically, the 
processor retrieves from a configuration registry firmware 
that represents the modified configuration, and sends the 
firmware to the FPGA, which then stores the firmware in a 
memory such as an electrically erasable and programmable 
read-only memory (EEPRO&f). Next, the FPGA downloads 
the firmware from the memory into its configuration 
registers, and thus reconfigures Itself to have the modified 
configuration. 
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«] ^444?1 tf4**N7l 44 ft-P4iiH4 4 14-4?i <f. ^«|a} 4 ft! 4 4«$S4i] 

#4 4 44 4444 II 44, *L*H># 44 4 4 4 4 &-4. 

a^, 44444F ?E 2«| 44ft.44C80>4 44 4-444- :4<>) <3H}*Ms3l 44! ft-F- FLIC 44 4 

11 « ^4 444 tHi-^f' 4#4- m. 

«**W. ^i*4 PUC § #4 #'>tMe!'?.! i 44144 44.4. m*kz ":^.::v!l4w>o-af,:h).v.4K!'- *4f4? 4.f FUC 
44 44 4 4 44 ft ft 44 A 444- '4I^4«! 44 4 vg.| #ajo> X44. 4 4Pftft. ad hoc 44F, 4# 

4 FLIC 444 4 W*>\m\ mn®<% 44 4444. 4 44 4. 44 M 4 14 -444 4 Wl 4 

<444, 4444 44^-44 4 ftftft4444 44 4444 ^4 444 4 4 444*1 444 444 .v.. 

44 44*444. 

«L444. PUC 4 4444 44:ft44-§. 444-71 44il44. 4jf 4 : 4 44^Fn ; . 44-4 PUC$\- ^44 

PUC A !-44 44 4!4a||<>4^1 44^ 444- 444:>i 4 44444 444 *UW %?4, ?- c < 

4m 4444 444 444.444 4444^1 44, 4*I44€4- 444-4 444 4 44 4 4<4»i 4. ^4 

.44 44H.444 BM,mtrm 44] 44 44-4 4«4x 4*4 444a 44444^ 4t€ 444 ^44 444 
44i. 

:i£iHiit. ic 1 4 ?>-. 21 >F^ 44. -144 PUC 4 |I#«Kh 4« : 4 :s .444 2EJt4-Hs! 44 4444a 4C 44 4 F 
444 444 44 44 44 444 ■ (tradeoff} 4: 4444 44. 44 44. Hft 44-14 444 44# 

44.H4, 444fe 444 iM -'iV :4444 *M .mn«)$L 4--F144 45i 4 44/4^4 -^-444 f]444 44. 4 
4 =i=, 4B.444« 44ft4-f-7i4 444 44t 44-^. 444 F t : -a4ft: 44# 44 c ? K4i 444-14" 
m 4-44 4 F 4/ - -'j 4 4444 44, v14<4 4-44 PLIC « ^44^44 444 P^ 44. 444 PUC 4 44 
4 4-! .Fl 44-71 4 444 F44c- 4<1 44-44-43S. 44% :i 44, 4444 4^iF^!4-4 4 4 44 Mm* 444 
44 44. "leiJF 4.E444- PUC 44 44 4444S- ^!si<4. 4'44 FLIC *i44 H.JF4444 4 4'H 44444 
JE 44. n m> 4F4 44 44 4444 4 P' :> F 4 4444 44o1 44. 

444. 4 7.ii!4o?v,,.,>44:F4-P-- 44 444 -4--.fi? 4 4FF4 4-4 ;a IF5L4-4-4 4 4P4 44-44 444-4 4 
444 4 44 4F14 444 '4444 1444- 44 44. 

444 4 4 4 4 -4 
(F4) 

4 44 4 4 44«l«l 4ft 4, F ft .7 4 4-4 4 «l^-4 4 4 A&F4F4 44*11 4 44.F. 4 4 4441 4s:4Fi 4 
44-F :i4fl 44 4 4-F4-4F "lift. 4jh. 44 44ftFFf|4-. 

;x4tUF:ft:x44-44 4 IF 4 44 4 44- 4-P- .4-4.F.FI 444 ^f:..:4 F44 4i;i:?! 444 4 4 4 4 4-4 4 
4 4 4 4ft. 4 4 4 4FF .4Fi..F..:i?li 4 4 4 4.s.« 4444-. 44 44, FF!L.af!444 ^ ft 4 444 4 

1144 FPGA 4 44, 44 4444 44-4 ft f.4-4 F 4 4 FFGA 31 4-4* 44 4 4 44. 4.4- 441444, 44 .4 
,sF44 fe 44 44=^44^4.^! 44 4-44 44* 44^14 FF?F>!4 444f< :i ft!¥i*!» FPGA & 444ft4F 4 
-1 ^414 4 4 : F4F.ft. 444 44 44 44 -€F- 4(EEFR0M)4 44 4S144 4444. -I-4P.F., FPGA 4 44 4 
®«m 'in Flft^M44 ::f4 44 4 4,f 4 m. cF4iih#4 44 4 : 4>i 44 44 « 444 444 4 4^.F.ft. 4 -r 
4 44. 

.F4 4 444 -4 4 
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si h4#api oi-i.t44 aa aaai aa %m 444 m m^mM, 

si 34 & w«i a 4N<*«8 44 m~m *\mm m% a ia cho^o^, 

si 4;: & t iWN a»«. x: 3^ AA.?sAA -H#4 *l A Ao.AOi -|-A ^Hn^om, 

si so; & v! 3 0! t 44 444 n&m &m swwi sh^^u, 

4 600 ft f A? 4« €4401 3A04AAA<>! 44>1«i 4<H;*-44. W ^o}«\:::im<>W. 

v; 34 4 i! 44144 «?•€ %m 44<4o>4 -*i4 mi was*!* a a 

e £.i4^(42H t7i !f io(-io)'o 0: aioji «{^,s.| ®*>m mm 4*i$h & m %m *t*i 

(10) MM&*m(hm (bank) II 4:I.®I4) 4**35- «M 444(44)4 A- $14. 0AAA0-- 

.O.nlOAU.;2» 1? ##?K44KHxfc- 4#44 4AA.A4 3Mej <%$W fl^^ttf «44<p<ser} ,! *!4. 4 

44<44>fc HSLVill A 040* 4AAA0 0-0-0 Or 14 4 »i ««.H^> A-A A #^ A 440; A # -0 41 

AA14 44 4oa| S-f-^i 0*M0.o. *}e)$4. trj-AA. aaoa(42)A oloO-lH 414o4 4* 

7]{44>4 ^»H€0l 444§- «f4AiiP«i f A40IOO& 0444 AAA AAA, 44(10)4 441 #11 444 A4M.4 
»fciiL>8 4141: 4 AH. .0-0:OO:; l f> 1- 4AA(44)4 41 «.SS. 4^<42)S| 44:AA 

0x4 &€41 14 4A4A0xtl 14041 A -A A 00 U>1? 4?lj 01 A 411 4 ¥-0 A A. .AA'AOA t i 

A A A AA 4A11 44 :x«HWh 0-1 444(44>A 11 OA; a PLICl AOf-lA tUO A.AA 

<42>A oi ol- ?H!4ff «m PU£M 0-0,0 le!*i<?I 0j-:O4i--00- m. -r^f> aOO. $as « 

.?il^-^(42)te 'I'O-'OH v.4€(40)s) 0.:0a|- ^t>' '0 0 -;:.x :0-*;0(444l ¥4J# f 0 : ^^!0h Oloy ^-n <>> 0 

tlil'l 5 t x ll-0 S0 4]o| "COMPUTING MACHINE HAVING IMPROVED COMPUTIHG ARCIIITECTURE AND 
RELATED SYSTEM AND METHOD" §1 s 0O0 ^#-fi Oil 0/684 ,00300^ -H*m »W .^<0-«Bi »!it«! ^3} §■ 
Or too :0O 00 •^•fOJIi -0 Si'K ^^1, «itl<40)€ -O-lfOi-fe 4^1- -00- -^ejal 4*! 0r#4 440 #4&o] 

.A.|sii 4io '0 ?; o: oi^fi-ri-. 

Sl;01- OHr Oi-SOxl-vO OAO. HS;U|A.](42} 0? :#«].?«y)- ! 0 4#>1(44H #-?>44. ^^~«f^| fl«4 «iO?(40)-4fe A. 
SOOjiOi ^^^(46), 2!^04]2i ^.AsOCOS), .i4-^A40? »|0050). 44 HA:: 01 ^Sl-£l(5g), 0?*A*!'0 

SM(M), %$$~tyo]® %n &m$S), 4-OBU6L) 0! s.* N «|^(63)7? 3S44o] &v) f 

AOxXA 'ii 0(42-01-0- A , 0(02; O;a;:0 ^e00C64}OAA4^4 SlAvl OiAeiOtfOOlO Ael - A-v: 

4A£lCeS) 04 OA A t%$L%mm A #4 A A. A A A^AA ^ o! 4 A A A«| OA- 014 AAO'lf 04 A 
4^! Ail* 14. AS'AIA <^5?.eK46Hfe- 44A-r0i Oi -^x.^.AOAO % ^a]^»-^a| ^ a^A A(72)?A xfO-sAO A. 
AO!. A4 iiS HJ!-=.-^A442)Ji-;. #<M A 4*A0t4)^l 7j A- 0! 4-A A Aej A(64):aA# A A kIA 0| a|x|s>I .^^A 

4 040- A- 4A- 0144 4 0 A '14 A A- 0 AA <}:1 : A 

444 (44) 2^ OOO A A >1 (64)^1 AAA 44 4444 4 'I A ? l!A4 "COMFUTIAG MACHINE HAVING 
IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" 0? A A A A 40! 4 10/ 
O84.053A.0! A 4A0A<-? A ,0 44 4 ALA AAA E6|- #?H44 '0014 'A A A A A. 

44;4!l A- A 0(44) A A<>44 A 4 A PUCAO 4)4 oO0A<0 4o? A^a.f4 A A -A A 01 A- A ^3 A A 'O >:|AiiO« 
sSvlAOr AA^i-AAA. A->iA.A-?07.c-?4.o-A £t«Ku 44. 44 OLA A 4iOAA4)A A- A 0-1-o-A AO 414 

41 4444. 444 A'|40i-b. 0-A A ?1A 4 a. A AH 0: A 4 0{ A a of f A44 <>4I4 4 A.4 44 44 44 A 
AAOLHi- A A A- A PUC# 44 44 41441 4f#4, ahlos. ArA A-aaa-LA A4a OOO ASIC 4 oi A 
II -A A.5'H, 444. 4i0i ASICA- A44 4 aOA 0<4 AAA -OA AAA. 444<44Ai! pyc 4 AAA A it 
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b o\ ^ah-h, ftft(40Hft ®m m.mm% -wt r ftft-. m\, »m n^mum ft# *wwy<-7<t r ?4 f< > 

# ALift--b %<lml it* 4. a A ft ft a gom^Kt* ftftut> ft W. »]•!- £AT%ftft- 0}$M«, Aftft 

(44H&- ftftl ft f. *lftft{PSP)ft- rib- ?m Hite n ft Aft sjMW* Aftft. 1-= &ft, mt sl^WUs ftft 

*h& J**:r|<44)<«fe ANN ft* J£M t^Mef ftft III A ftft -A 

m^ -mm ft-ftuo}*] iwki stft sit # y liH "improved computing architecture and 

RELATED SYSTEM AND METHOD'"?! «j3f ^^*fl .*nart58*,102&<*l 4Hlft*l .«■<&£. SLS&H *|{42}ft f2 

$ f ft4r € ftftft ''COMPUTING MACHINE HAVING IMPROVED COMPUTING ARCHITECTURE 

AND RELATED SYSTEM AND METHOD" ft ftft' ft ft ftft tN^H ft-ftS^ *Hr?| 

(44) aj ft A. ^ f-ftft- ts-Aj "PIPELINE ACCELERATOR PGR IMPROVED COMPUTING 

ARCHITECTURE AND RELATED SYSTEM AND METHOD" ?! *R ft ft Aft *l 1 0/688,92&& ft 
"PIPELINE ACCELERATOR HAVING MULTIPLE PIPELINE UNITS AND RELATED COMPUTING MACHINE AND 

method" m -in n*nnl momsMm^ mm n^mm puc ft » a a a §m 

tl' >t £ § N A fj ft "PIPELINE ACCELERATOR PGR IMPROVED COMPUTING ARCHITECTURE AND RELATED 
SYSTEM AND METHOD" ft ftft *5"*i&$ 3iHa/88S.029;c«?i m®<>\ H 4 JSe. S-I- #2b*W 4!ft 

ftft-. 

G 4 \%*\ IE 6« 'LNi(N) PLICft riMft ftft iDM-ft-. SIN ftftft «L*1- ftft, PLlCft 

ft A :;--yft ft ft ft ft ftft AA.AAAlft PUC *\ : Nlk±S?D! ftftftl ftftft ftA<TftA ftTi-ftftfth -ft ftftft A 
A ftftft <W*1 ON Aft ftft-A ftftAA..A ft AN AH NO AAA. ft AN rA=M PLICft ftft--ft'f ft 

A! ft GO ft A NEHAP' A ft AH ft Aft. #ft, #>---? ; ft! PLUftft ftftft- N ft>l A A APT ft A. ftft-ft L£S 
ft A ft- ft 4| ft-ft ft ftftN A >-<A--Yft ft<> | ftft ft A Aft ft lS.fil«! ftG As] ft H?|f Tftftft ft A ft ft Aft 
7} Hftft7]«A ftft-. 7LA:G(44)ft MI ft ft ft- ftN ft AN? ftftft ftfto] ^COMPUTING MACHINE HAVING 
IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" ft ft ft ft *] *ft -4 10/ 
AB4.053A ft ftftft ftftft ''PIPELINE ACCELERATOR POP IMPROVED COMPUTING ARCHITECTURE AND 
RELATED SYSTEM AND METHOD" ft ft ft ftftt ft ft ICft>8;L92GAN) Cj ftftftft Sift. 

£4fe g- ftftft ft ftftftft ftft A. aft ftftftiAftft ft-ftAftft. -ftft(T4)ft #ft ft-ftftrift^ftft ftAftftft A ft 
*!AfttH74 r A4ft(?E3}ft AftftA ft-ft ftft ftAAftT>IA. ftftAftftift' ftftft'A «i«A AH ft ftMATi ft ft A. A 

ft ftfkA ftftftft ft ft ft AN ftftftft ft«LAftft Trft(?S)ft ftftftft . A. 4ftft- ft ft ftft ft ftftAftftE?Tftft A 
ftftft ft A ft, ;ftft;A(44)ftft ftft ftftft- ft-ft- 4AN ft'ftft ftftft "PIPELINE ACCELERATOR HAVING MULTIPLE 
PIPELINE UNITS AND REL ATED COMPUTING MACHINE AND METHOD" ft ft ft ft ft ft ft ft AY6B3.932JAsi ft 
ft ft ftft- ft ft ftftft ft ft Aft ft ftftlft-ftAift W'ft ftAft-ft<HE. ft-«VAftftii7i<"74,4 ft AAA. ftftft- Tftftft-Ai 

Aftft ft- ftft-, ftftft ft s#ft ftft, ft ft ftft ft, ft^iAftft «ft<7A5ft ft-A. ftftft- ft ft 'HA A A Aft A ft Aft. ftft 
ft ftft 4 A ftftft ftft A ftftft ftftft.ft.Aft ftft .Aft ft ftft A3 A; ftft* ftftft ft ftft ^ftft. Sift, AAA .A 
A. 'lift (4A>( A 3)ft ftcftftft ft ftftOXA 3}ft A 7! ft AN ftftft ftftft ftft ftftft fHlftft ftft A ft ft Aft Aft 
AAl ftftft ft ftftft. ft ftftft- ftlft ft4l€ ft ftft ft NftAftft AN PA ftftAA ISf ft Aft lift ftftG, 

ft^lAftft «ft(78}N|ft !AJC Aft ASIGft ftft ftftA.ftAl ftACSO), ftA|<^ «l.JEft{52Kft ft ft ft A ft-ftAN-ft ft 
Aft PUC ft), ft <T'SO ■IjEftCSftft- Aftftft-ft. «lftft AA- ftA ME .Aft ftAft33)ftft) ftftftft. ftftft P: A A 
(SDN ®M ftftft- ftftft ftft^l "PROGRAMMABLE CIRCUIT AND RELATED COMPUTING MACHINE AND 
METHOD'S! ftft ftft ftft .ftIG/S8T087.Aft ft ftft ft ft ft Aft. ftft.AftftI ftA(80)ft-«ftft ftAAH5g)ft ftftft- 
AAAftftftft ft A ftftft- ft A ftft. 

ft A ftft(3Q}ftft AAA AA.ftft(42)(A 3)ft ftft ftftft ftftft ftAftlSI) 4ft, ft ft^l ftftft ftft- 

ft PA ANANft N n-.ft ft-ft A Aft. ft. ft-ft 11(84)11- ftft AN ft -ftft A A ft A Aftft(74 . -74J. ft-iAN-| ft 

«\mW), ftft ft-Nft-(88) ft ftft ft-ftft-(90ftlft ftft:ft ftftft ft-ft- f-ft ftft ftft Aid2)ftJ-ftftft, ftft ft-ft Aft- 
ft ftA(3p)«lft- ftft-.A-ft f: i A. ftftftft.A(80) ft Y 1 ft.eLftftAA82}ft- ftft ftft 4 ft.AOmU ftftftft ftft ft A 
(92)ft- Aft-ftft.A ftft. ftftftAA, ft ftftft A(9I)ft ftftft ftft ftft^ft|3x(82) ftftoil AAf ftft ft.A iftAOftft ft 
ftftft. HA ftft ft. A .ftftAftft(74 r 74 ! 3, ftft7!(86), ftft ft E|ft(88). ft-ft ftftftftM) ft ftA tftfftftACtHftl ft 

A\ ft ftftft ftft ftftft ftftft ftftft; "PIPELINE ACCELERATOR PGR IMPROVED COMPUTING 
ARCHITECTURE AND RELATED SYSTEM AND METHOD"?,! ftN ft-ftftft AU(V333,32A*.ft 4Pgftft 5U«f. 
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^MdiY®m$}*ih m m miuoK^m^ m n 4441- *<W!i #4, <•« #4. 441 mm a 4 

»] Rapid I/O 4.44 #-8- *M K®<& 44, «44 H.M*K42}*i- 44A4<?i Wm 444 

444 42i4 SAfh 4~4^ ^I^^ol^-l mm?\ oW«f sWSflK! »hi>.(BOM- 2 44 &<AM AV.2I 4 

<42>{J£ 3)4 &4 44 *144 442444. f44(?SH m »44 <ssM 4|-4 s4<»IWt! #4?! 

<>S 4>?HT44 a];<h44 ^a^^HLf-^ 4"-^4sp44^li 44444 ^Ri 44,444 4lK)Ate 

444 44 4«i 4H)4- 44-444 4444144 44 ?x4 2) 444 4-1 €^111- 4 44. 

44.A44 a|m(B0)fe FPGA4 44 PUC422 44 4444:482)44. 4444 44 #4. 44 442244 
M 444 44 l&il .A2244C42)(5i 3)4444 444 4204(52)21 444® ,2..?3.44 44 AM2X44 IE 
<M>4 «44 44. 411 44, 44 4*tW 4 s. 4(52)4 EEPROM 4aHL A.x..;;i44 44« 44 >m 44 444 
4^(82)4 44 4*144 44 B&^m 444 4444 JU44D4 411 4444, ::x44 *&zzm 44 
1 444-1 44 -t44444 4 44444 4 4444 444. 

»>1 #4 444 42482)4 -?4& 4 444 44 444 44*1 "PIPELINE ACCELERATOR FOR IMPROVED 

COMPUTING ARCHITECTDRE AND RELATED SYSTEM AMD METHOD" 4 4 4 4444 4 1.0/6832)294.4 4 4 
444 44. 

5x 411 44 4:^o 4. 44 44 A 44 4<;D8444 44; a M.mm. 44*] 44 44444 4Mb HiC 4. 4 4 
D.--44 SLxmnm f.t€4, 44 ^202 «] 246341- 444 44 42D2 321:496)4 ,^A. :e^,44(42}(SL 3)M 44 
4 442244 42480)4 4444 44 44 44-44 4 4(40XAi 3)4 444 44 4444 44 48A2 44-4 & 
4444! 44. 42244 4§ 442244 ^4(80)4414 444 541(98)4 2E444 4 14 4444. A 44 «1^4 4 
Ei STAG 4 44 a 4 -Of. 4 4242 Ei,If 4 4.444 4444.2x2A444 44Di=. 4444. 44 «l£4^ SUf. 
4)8)4 4-44 44 44 44.^.44 *$.«l(8C&.s. 444 4 :«.4i52)si44 44421 44«h. 44 44 444 444 
224 44. N^m «4.(96)4 4444, •i£-<H:r iif 44.444 4:)48A)A 44 44 &MmM If A l?]2. 444 
<>..v. D^-R4 4444-4 4444 3-M 4 4iE4(«2)4 44 444 4h^4x 44;S4^ #4 44 

44 4tm cfl:ia*fe 44 «i DO;\D44 44)4 4444. 

444 it 4 4-^ 4444 44 €4, 4445.441 4.^*180)4 POC 4 4. 444 4S.&|(52)4 44-E4tl 4*4 44 
ss.4 ::x 4 4*! 4h 444^ 4444 4444, 44 144>1 4st44 4 414108) 4 .^m:xer^ 4 4 

4 MEC 106408)4 X 44 4 44. 44 «AE ST4K.H)4 44 «A« 4^483) 4 4444 ^1»4 EiMH 
(42XSL 3>4.m 444), 4444 «|-4 4*1 44-44 44(40)44 3)4 44 444 4D:442)4 4«i44 4?r 

^ AD 4 444 S2444S44 44. «\m 4^144 44 44. 44 vil DD 4 4(1044 4.-24 4D*!4H2)4 4 4>! 
1- 4.^442)m 44. ^^44 444.4.1. q^i®. 4D4(32)4 4.444 4, 44 4.m4 

JTAG 4 44 44-414 SS'«M4 ^44! 4 4444 ^42444 4#)4 41444. :ESi:i44 4AD4)6>4 

Hxl-uihiJ 4^(iK))I- 14 44 44442x(82)*l A 22^44 42D24)4 mtm 4AJT 4442r 44 44. 44 
2244 4:480d44444 44 4?24(52)^ .tESbil 44. 44 43;:(ij2)444 44A.44 ^:%,(80)4 4; • -4 2! 
ADC28>4 4444 44 42^44 &mim)&, 4444 44 44, 4 4 2.42= 4J24 4D.v22>v;//.4^! 4444 
444 A 44 44. 444A24 2Q44 4 4. 4*24 4 EEPROM 4 44 «)444 44.4^.4 4^4 442) 4444 4 
444, 444, 444 4x4424:: 442244 44(78)4 444 44 44:k. 44 4444 A? 4 4414. 

>2 44 44 4^44, 44 444 4^4(52)4 444 4.A4<SD1 44A44 4.H480) 444 44 4 A 444 
444. 44 4 «424 4 4^. 44 B24 4 Effc 4-22421 4m4 ff^i 44. 4-24(S2)4 4<4A44 4*; 
444 4444 44 4444 A2>2;:xe^ 4 44 4 M 1.104 12)4 4224 a4 44 444 4a4 44. S4I4 44 
4*|A44 44(28)t 44 4^(U2)4fe «-4€ 2A^.v?44 4.^Oi0)2 444 4 s>, m. 4444)4.4, 444 4i{£ 
444 4424 44 B.M.~vm 4 44 4.- 2024 44 4 4 22- 44- 444A..D, 44.2.44 4448)44 4 44 
si 4242 4 4 44 4. ^-4 ^(multiple imtmeo) 24- 44 H22:v/.=4:4 4 44412410) 4 •>! 44 24- 4 2244 
•2-4 22-4^4 A 444 2a V42. 

.S) 5)2 4 444 4 4444 44 <£ 44 414*1 4A44}2)4 444 4N4 40og4al partitioning)^ 4442X^<>i 
4, 
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«8j2.ei<52>^ mau)& «m»*K! w(80)(£ m\ us r-u# 4444 ^wa n. i. #«meH! 
tsmcsom 4*^*m, i i«iifc *m*«**i -ti &i 44# n €4, 1-1 ? 4>i « ¥4H4L 4 

--IH44 ^ss.<80Hfe s- 4*1 l£4ll^(82}e*l |.as|-r!^ 41-X4 4^ $ 41 aM»a^! 

lm g (fj|*le| 4£tl(Sl)l 44 4^M4 1*114 ll-^m ImiKilll 44)4 3F.#3?H 3 1 ' i . 
41 lECSO)! slU^lt «|&{63) SI? 44 11 Ml 1 2182)4 44 3:0;4N12)(S( 3)31 li- 

ft :4Ff4l 4 $.14. -M m 444 Si?! «.5?.4M(42).?>. 4#4te 44 44 41 1144^(32) 1 ES.lv| 

«8 «i^< 110)1 «4 4?! ^«I<H <C^e|o>2).«ii 14! 411 f4l4Ur ihsW *gl. 

4Svl(S2}l 41«K> r ue4 444 llJ£ll 4§f.(S0)l 44*! 44 444 4114 mm® 444i?. 44 4 

i. n*}£.®-<& mmm:: ^icmxs 3)4 &mw 417- 11 -m ^mi<h iw? t ii??,4i 

m 1 «144 4>4. 4414 11 4*1 *«m*K) ImcsOKr «44 44(1 18 r ll6 t: )i> mil «H«l-i 4 

4?-h11 h^:x4 .s414 )£*!■ sua.^H(42KSk 3)4 4 '1 44*11 4*.41 '1141 14 44<>..:<;ill 4 

?! 4444 44^ 5S 44 114 414 44 44 r& 114-4 11H44 a?£.(80)fe 3£ 44 44 

4*!. l~l«4f.^ #*) *^?K?4 r 74 n )># XMl 44. .^41 o)f -741 4444, 11^44 ls(8Q>4 14*1 

4€- 444 44. 44 4*1. 41 ?)eN«i^<82>* Is-. 4 411 4 $ 1« 441 4* ssiJitt 

S£4* 4^H4^<7-4"?444 4ix 4 41*! 41144 41 444 *14n 444 11 

444 44 4! l7it- -7^44 

11*4! 4$ai8>& 4-1 ^.^i.'KS2)4 *4f!(i iA> r 11641! -!44 4141 *M 444 44 44*1 

B.m S4- *!«§ 44. *! 1^2(14/414 2iJivll42)(5i 3)4 *42.142H 1141 4411 1 

®m 4:0-i. 

441*4! 14(120)4 llHll 44(78)(Sv 4)sS h^^-^M- 44€4- «! 51411 M4 44 ^.^M *m$M 

mx&M An 444 ^ : m 44-411, mi4?.hi44 m &&)~m] ^mmi^vm 44 44 4 .^44 s 4i 4 

^.« >s 44 4«!H44 4 V! (73)^1 4h?|«i ^«]44# 444 ^&H«f4M 44. 44 44, 44 HJE.44* 41 4 
44<7S>1 444 4 40;- 44 $ 44 SSSf. f«'4! ^.Ki^(ai)-«! Hi, ^«!4 |6 5 -HG,K^4 

(S lBll 1414 44)44 *!44 W l«l!ll 4^1 S«14 44 41, 4 14 .&414 44 414 4444. 44 

1, 41 «N 41(40)1 41 44 ^.^414 4^4.s..ml, s&s .?;?^sr,44(42)4 41 444 11?1(64)<ie 

3)4 ^114 41*1-1 41^.«!1 41(78)^!- f 414 4». mh ^•«.4 A H42)v:; 41*14 li;US0)4 '44 

.m?s4«44 : c- 1^1*1 1 4( ] 16 . ~ 1 1 o ; )4 44 44. y.vv. 1 4411 lir, 4l£ sllll 111, iii M 

(42)4 414 14411 vfelCSl* a^ll. *J 14! 444 111 42^:1 44 414 441 414^1 

4 444 4 14 4i»4t 4H 411" 14<« 4»il 44. 

411*..:;?.. 14(120)4 $:^M H.!;?.44<42K^. 3)1141 44 8|4^^.1(70K.^ 3) 44 111 1):: 114 
41 #71 $KM.mi& 1441 i: s ..i5i.al4 *4«1 - i44 "^4 ll&Cnsnnbs indfex)' 5 ^ 41 - 1 ^il4^ 44. 
■®?\ 11 ll^fe Sf il h.«l4a|(42)4 144. HM441 114 4 lb 141 £■! 1«4 44 l;t.l 

4. 

1 4 ::' ItHIl, 4lH.4t! llCTSKSi 4)te 41 ,E.»l41 ll'll '4 -.4^H-.' ! ll«i ^441 '4Ki2U;l 
■$?\ 44 1414 *11# 4>114 1# 1-1, 4lH.ll 44<73)^, z.^n B.&4M(S(M& 4)1 ?4 

IS la.C63) SEfe V4->!.^11 1.^(50) 1 l<>lH^-4 IsKBOKSl 4)4 44 %41 <¥ 14 «f.HlllB. "l^! ^l' - 1 
1 1>1 S.??.l'i *hgll| 144-1. *] v4i -fcl: 41-^111 *14, ill, m& 14 14(>-111 ID 4<>.v 1 
11=:). 

)E si 1* 1.«.44. 144 l?El(32)l 441 14422)4 141 4H.eK52)l 141<44}1 ;&14 4«J! 441 
5- 4-vi 4*1 111 11^4 ^4144, 

SI 3 14 Si 54 l.aill, 44- 1H 14(40)1 414 ■•■ 4*L ESLl>M2), l^lall M<l(m. 1 411 

4S11CS2>1 44 --- 1 111 1 1144 44 4^4 11 41. 
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x^>j~*s| ? 5) »}^{40)# 4?L &jMM(42»fe 44 444 *U3H "COMPUTING MACHINE HAVING 

IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" 4 44 4444 
684,053.114 444 44 &»1 .^Ji «}al. 444(44)4 44 A. A 444 4N-. A.4 S«I.S|^H:;-. «! 4 

f-:*;>1# A A, 444*44 4*480)4 444.4(52)4 44(J44H4 44 4444 tNt-3L'~iJ*sK s4! 43 

€ 44 IN, 44 44 4444 4*I^«H] *lii«»0>b :AE4 4A? 4!444.4x<82) % *8^m ##)|| 

J(f 44. 44*444 mmom m A4 tMJ <u& 444? A. m^m. 4 7] 4a.4 am 4 

si4(8i)4 44 rx 44- m^m. 441 mm® g #*§ MJMH 

(42)11 4444. 44 ^SUq<S2,Hv. A 4 sl^Stl A 4 -!. 4444 ^ 51- JhSttM 444 A 44 44 44, gfl 

A.A &&O04) T- 44A4 42AS3.H1- 4?- 4 A&A SL&A$A|(42m 4 AAA. 

ii£ BM.m(42y& 44 444C44>4 44 4x4J# §-4!' -Ml* 4 4^4 A 4 4444. 41 44, 44& 
M A^ A 4(42)4 44 AAA 44463M4A4 4 A 44 44A4 44H4 444-4 4*1 »tl 4«(80f, ^14^ 
(Si) A 4?44 ^iSe!:4 'I y ?f 4 ¥4 444 44 4444. 

<4*m A.--'A, .^44(42)4 49l# 41414:! '*M8iL& 44?4K 441 44. A4v.B HSU8*1 

(42)4 44AT44 swaost**! 44 mm AAA*; #34. 44xA 4^<63)# #«| 44 44 4144 

•^#4 «H^«l<r>g)4 44(UUD4J A m->[ 44144. 44. &4~44 ^^44 4^*14 SI 4 S^i 

Hm44(42)^ J»*lSeKa 4 4450} A A sf^H 44363)4 444 t>1 44-44: f «I4#4 V 4 44 4 44). A .14544 
445?.44 4.sU80>4 4 iH141l 4€-^H4?l € 44- 44 44 441 1-444. .«.^.m H. 4i * 44% 
ot4 4«?fe 44 4##4 4444 444 "COMPUTING MACHINE HAVING IMPROVED COMPETING 
ARCHITECTURE AND RELATED SYSTEM AND METHOD**?.! >TN 44*4 4 10/684.053 A4 4 4444 44. 

44 444 44?*; #444 4444, A,&m HJii.44C42)te 4'>!i44-4 4f ^<?S)..« .H?,f-^ 44M44! 4 , i4« 4 
?44.s?-> 44 4-44 ¥4 44^U4C?04S44 :'4<>?^44 444 444H ^^444 44 44:: O. 4S44 '4 h- N 
<S2)4 miirm&^mn- 444 4H 44^m4(?0)^44 4 «s?.444 44 44 4444! 444, a 44H 4 
4*5.44 4*4(80)4 ASiC 44 4*>CE44 4448)4 444 ^4 A. 4 4 444 4444 4S.44 .34444 4>! 444 
4. 44 AA-44 N4414 AA44 4 31(80)4 ASIC 44 444'34, A^H. AA44(42)H- 444 444N. 4*l.A 
N<H H :•::• <;i 44^^.44 44H 444 444. 44 A.-?.<;i. H.S-44(4g)(5i 3)4r 4 ?1UI ^^4(52)4 44 

(120)A.«ii44 44 .A^4'44 44- 4 4444. 44 *!4A44 44«i m H.«ir4'H4 44420)44 44 

4m 4441 444 44.^44 H4H4- 4444 444, 44A.44 4^(30)4- H si 4 41 4444- 444 4A4 4 
4. 

44A.SL 4^!.v444) 444(73) H.4I4E 44 4 444 4\4iNU44 44 MA44 44441 444 4, A&A. 4^4 
4(42)4 4^?H44)4 4'3.3e=-4 44(78) .SN44 4(fnsi>)4 4f44ai 4 44 444 4JE4C88) 44 4444. 

:?.4.j; 44. ; 4-44 44.H44. 44(78)4 44. AAA «jn44<42Jte 44 H..<ii44.^44 44A44) -«4480)4 
444- 4 4 444 414{ide«iity A4 4444. 7}*?K44)4 A- : 44 44 4144;- 44 -r^A 44«4: A A- 444 
; v. 4444 44 A-iA-4 44 .?4ii444 4 44 m 4 A %>&<l$l 44^.^4 4m(80)4 AAA A A 4!' 4 441 44. 

4#A.:«L A&J4 A.;<<-44C42)A A N 444r 44 444 444A 4444 44 444 4A.44S2>4 4444 4A 
411- 4 444. 441 44. A&sii j£S^4(42)A i5.J4.a^4 4^(4 io) 4 44 444<^4^(82)14 444 - 4^4444 4 
>4A8044A4 444 444 44 4444.4x4 A 444 444 - 44 4.K-4 441(118)^4-4 44 4 4=?::? 4 44 44 
444 44 444 444 A- 44(lI3 r :i IA4 44 4^ 444 4444 44411 4444. 444A.A, A^,A .aim 4 A 

(42) A 4^(63) 4 A I ANA4 A 44 4s:.4(5a)4i44 44 A N 4^31444 4 4 4444. 

44. 44 A 4A 44 444 4444 4444 444 4A.442>44 4444 414 444. 4?:AA4 A A 4 •*•!( < 4) A 
A 4444. 44 44444A82}. A.i.;:.i44 2£M(94. 106) 4 .3/a::a44 43A:no)4 44, 4 A 44 443.A.4C70) 
4444 4-7j 44*1 4i444 44(n.6 r ii4) A 4431 ^H#c>, 4A 4444 443AA4(70)4 21A4. A 

4xj;i 44i4 4 -4 4 2 A:- 4 ¥■ 4<>lA44(A444 44)4444 4 A 4444 44444 AA 44 AMAH 4444 4 
444 44?(3.N4:-1 4l-) f >i 44 4444 44 m\^M.m?0m 4U44 4 44 44. 
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44.E44 m4ao>4 ®n «4 4444 4. 4ff 42 444 €-4 4?lf 4:«. sf}*!*} *H4t 

A]«>t €>41- 44 ::i^4, 4<>]B.eK! MS0)4 44 44-4 44 41H 44 ^Msfe »&4M<42>te- f t! 

tlN4«i^(B2}« f S§ 5£** «| s &<63)# $7] <*SLe|(S2)S| #7] 4*S{ S f 6 r i 16 ( .}« -Sf. #?114! .U13SL 

44. -in 224 ^im^ - «omi- jg..maK7] Miss4*iH2fe m 441*441 nmm&i-itn «*sLm>® 
% mxiim^jm m whu ^:§is-~4s24 «n 442244 ®?\ 44 444>.si 4*1 tw-. ^ 

4, ^&&&44<42>fe 44S142! «!^(S051' 44 Bite 4!4«§4 ^-<82)l| #*M 44 ^<U6 r il6 ( ) 4 4 
«4s£ 44 4^4 4?14l *.H.44. «$#J&JiL. :A:«l44(42> 2; 44 4<TH.44 J|« 1 4 

&su~***8 §H *HSUK! 44 41H 4C-. *.?J Y44! 4-^41 4*! 4-#4 4#4fe 

^4-<44, WK^^j *lsi(8G)4 8< ss 4 44;2Ti- C^4(82>st .•:;!.:?;:,#?§ §}-4. 4*4s.4<?j %mm>7\ t-4 

•244 42- 44s sH*eK! :^si(80}.:-4 ^)s:.40>2W4l] 2 44 4 44 « 4T4Jh. 4 ¥2: 48> n«m*h 444*2 £ 
7} tMH. $#<h# B|jSLej<r>2).% 4442* .a-4&44 S]s ! ,fJ ?bafl 4if;^: 44H44 .^.(80)4 

H 6€ 4 44 ! 2 4 44i4 41!- Sv 3*1 44H44! iWKm)*! 442*44! **U24)4 m 444 ^144. 

.4o]^g|.^] -^124)14 44*2 4<-4<4t: «ao) - 44444 4 *«l 4^lH42l *m<so*. 80b> - ^ 44^1 f! 
®«\ - ^"H ¥ ^-^ KKS2a,52b), mM *M! ~ 4 J£Ws4! Sl4^- 

^*14: i 4~H 4Si 4«m4tl *%mW 44#4. 4^lS4ti ^£(BC}s.80b}4 W>i ^.SLei = 52a i 52b)s] it 
4 sn«;M^a 4^4 114144, 4 4€^4, *HSLeJC52*,52b) 444, ^i«i4 ^Si«|(52b):4 4^1 » 
af4 4i-4il24)«l .?:?.^.4%?4 ^44:15. "i4^ 4.a.^ miWX>%i)$ 4 4K 120) ..^il ^H-vlfe, «I4(120)4 441! 4 4 
4fe 4* 44451^- H 54 4 44 44 4*1444. 4^^0.5?,, 4'>U*4'?j tljg.(B{>a30>)fe 4-1 «4> ; .«1 
<S2a.S2b)4 4444 S-441::: 44*5 444 i£#44 44'^ 444 <44i4!l 4444. 4*iH4tI 4,iii480)^ 44 
444 #s:--4 ! >4i & ^)M^(74 r 74 a m ?lt<n)f 44^14 4*4£44 4 l i(78)4 4 44^-4^1 # 

4C124)»I n <y4 ^4444. Hi4. 4-2 -M : : 4«lh>1 4^K52>n 4)4 4¥4 44^44 .^CdGa.SGb>s| 

44 S4 4 xt ? !- ASIC »HS 

34.0] weK] 4*-i(:l24)4 4 44^! ««4 M.4 444 4.^4 44: tlf?€ 4^4 r §lH ''PIPELINE 

ACCELERATOR PGR IMPROVED COMPUTING ARCHITF^CTURE AND RELATED SYSTEM AND METHOD* $ »] 
4 ^4i42j :^no/6g;i922.:t4 4 ! I44 44. 

4 e >iH44 li!.(80a}«Sfc 4^it 3£ii496a) ^ 4«:~4^ ^M(9ai)4M444 4^2 »m 444 2S. 44 «AI M 
(96) 4 4K.~T4^ .^(98)4 4^4 4^1-4' : t, jigji, js 44 4*1^4-4 4.si(8Q)4 44, 4^1 44H44 ^si(a0a)4 
b T>A.;c=j^ .%h<94.)# 444 44 4444^(82)4- ^44^1 44. 

4<4e,44 4M.(aa:>}44 n^m. &M$®>} ll 4£.~44 4.m(9ab)4 mm 444. 44 444 & 44 4a m s: 
M(96) 4 4H-T4I MM(98)4 44 4^44. :i4:e. ;.t.^M 7*®j4M(42){^ 3)4. 444 ; E' 44 44, 44 A44 
sUi(ao«)4 44 4&Ni'>! A(a2}# 44 «?44 ^£«)(S2)iXi^«« 4 «144. 4>'l 44«44 -fecaohH 

f| «§4 ^£sKS2a)4 4 4Axj;=., «.HL.::i?S^ 4 4H.-T4 -¥.m<iCMa,:l08a t 108a)4 m*)<* 4 2: Ml 41- 444 Si 4 
-1 4^AC H.iiL.a4 T y 4 «LH-T4 ^.Si<;{04 ; 10(VH>8)4 *T--r -?t-U4 4. n ^M(i04a)fe: 4^-U »|^<63)4 114 
wjLaalHi 3Mx0Sa)4 4^010)4 44 44! 4«i44A-.(a2)4 .ASLvi^f AXA(9L=)4 4t>TH 

( i)<>.«L 4H.--r4 SiSlUOasOfe- T4 »!^CI12a)4 44 4*!i£4^ :^.!iU;80si)4 4^-¥4 3L M(98a)4 4444. 

44444, 44<>i ^].Ee|(52bH4 n^B., H..«'..:i44. 4 4«-~44 i£B(i04b,l06bT08b)4 ^#44^, 44 44 
•2 Si 44 i-:4:C:\. A<A:ivsj4j. 4 i:vk<4.-f ^ .EMC 1 04.106 J 0B)4 44 44^44. J£i2(](Mb}4 N^S. 4^(68} 
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# Ifr-fflo] U%L, £,M.:im*% £*m06b}fe OA-Ariel!^ A AO soif A-sl! #€ GROiAb^(82}0 AAAiRpjl A.AA)4G 
^ || f «]<>] <ra. OR- -OR *ESK)8bHr ?4! «1 A( LI2h)fl- GAI ^11^5 J|^.(aOb>s| AG(98b)G i 

t ah m-, 

& AG #3J»K!, ^<>|~^B| »lt!(40)5?J A.A.A HAt-lb0f42>, aM&«K! GA(8CA.80iG $ RiRA 

(52a) - & & m% t m »\m mm. 

2sM-*f«j 0 0(40)0 si*] 1 ?!, .fe^Jfi AaA4A2)G. 00 ?jf2-# HUM "COMPUTING MACHINE HAVING 

IMPROVED COMPUTING ARC H f TBCTURE AND RELATED SYSTEM AND METHOD"?! OA OG-lOG '4W 

sMsmm gagi *m m *u, gaga do r-o gag* ggoaa go. mo- go 

OARA, «] ^LG^fKL SsHH«K! ^sA80a.80{:>)0 fl«!*i 't H.eKi>2a,52b)^ *! ^CHRaR I4bH^ #71 AAA 
AO fWII- G€RAaOO-. o o A AAjRIA. AO AGO ^.%(80a)fe- GAG 4R! tWH^C82> A ARAB A?£ 

m-m mrmi, waobK*- aia3e ^m^xo^-xi »#4, gogo-a. aa 

(«0»,801)W XXI- G GO AG AAAAl A^Jf! A. 4 AO OA AGO 0 A RIGA i| AM GAR #7] OA AO A 

OAX1 00 ilr'^Oi r«3 - AOOOOi *lAR80aA0iOA O A AG;;- A SOrO tlAE GAG R|AAl 
(8:i}£ R)AAGA ~ AA t ; !Xv.H 14f «$,<?>. H 3FJ£(96a.96h) ?IAG% w s^H GA<63}4> -f-sH iaji .haM-*] 

mm mm. mm *%&m>2a,v£>>$i 00 g-a a to-*, a. ei- fKAOo ogio goo go- o 

o\, *|AGl .«.M004a,KMb) A OA AGIO A fl&i Hj&WSHk GO! 0 AAA I?.MO|*](42}M AGOG. 

0#AM. aaaa AAOIARGGG OA OGACiRA AO- AO* #0 400- 0 OAR- NO- AO €0. 4f AO. A- 
A AAA AG AG OR «1AR A A(6;0.AG G 00 OA RG3RL :iAl GGOA OA A GO AiARSiAAObh AGO Rl 
AeRsi) ^ AsfO ^A£R02aA2b)M GIG 0 AO OAAOAr R ilO-O. 

tHI Abb A OA^OA. AAA. B,m.-m(mt: AAA 00 AO*? *t^A.,HL AGOG, AO AO. AAA ORAA|G 
<42)A O-O^O-O O.'i;(S0a)<iL ; :A| AO 0A# AO. OA «R O&(03)IA¥^ 00 AO AO ^^100 

fAIAi 0!Ae!(S2)0 OOO i kORl 0000 0001 AaO^I-. are aO-A^ fHIAO A'AOA 00 #A-0, AA 
A A A Of A (42) A' O-AAR-0 AA(AO) AO 0[AM »|^(83)# fAl A :R AO -AO ?M§A|AAO 00OI4AA IS 
OA A-A AOO AAACAA 0 fHIA* 0-AAA«0l! * (RR AO 00 s|AA iA|A AO AAA A OORffc AO 0 
OAOtl O-iUbOb) A 0«!:A ^.R OfSOOR) Si 0 'd kl 0\ AAA AARIAO AOO AO AAA OA 'rfOO OO-R A 
f o| "COMPUTING MACHINE HAVING IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND 
METHOD"?! OA 00*0 .^KROaTDSSARi c{ A^A*>! <S4. 

! iAR A0€ R|A A. ORAIO ^0,V4?i, AAA AAA OMAR 0*!AOA AA024).:>.A t 0 A.EO0I 0 0 LR AO 
OA. 0 0 71-AO; OA slAAA0O0)AA0 AO A 4« Oa*A 0:M 000; O0» o-| %m R|A0A2)O AO 
(12).AAA0 OAaO-a AAA CSIRAR. A. AO OA AR ; 0 AO, 

0-i-AA. 00 AA A A0O2O AAA:- 4A A AGO- .AO O jSA^A 0-R AAO'O OOOO' O RG A. AAA AO 
00(42)0 71-0004)0 OA A.O0 4VO AAA *®inw>)% AO 5 OA o 'fit- 000 A A el (6 S) A-R! 0 000-. 

;:iOA 00. .AAA AROOCrOA- A 7 i AAO-OaO-^ O-AA^HI .A{8Qa,8C)b)0 €0-A €-4 taG 00 
G<femRA« OAOOO. OAAC44)0 AGO- I'GI O'^R AAA #0 A <R0 RAOO-A OA GORA 0-<>G? R A A 10-RI 
OA A A OA? G A OA AO.5. A<!AO?f til V.i80a RRAA 80b) $\ ARC GAG A OA GO. 

OA- A A AAA. A A A A (4 2) A GO GOG A-R AUG GOGIfe- OGAO- -GO 0-4! A «lA.O(52aA2b)Gi AGOG 

GUAR. 0A0-0-. AG R->G AAA ARAG-G(42Gr AAAA?|0 «|A(;LH}) A #0 GO AO. A AGO R-G - GO AG 

0 AA.(80aAI- a:R A OR! Ga. AO ?i A Ri A A.R- A GO- a 4tAG - OA RlAA A AO18a) AG 0 -GO A aaGO 
A- AGOG a. A?! GOG R! OA : R- AG(L10,-0.16 S > A A- GO A OO'G-4 GROG 10GO. AO Avar a a a. a. 

A 4. A (4.2) R si AO OAPRO 0 R!AA AA(!04G1 0 Rf Ai 5 :Al AGAR V-A OR AO G.AAGGR. 0 0 GO GO-, 
oj R!G 0-0000= OA(XOfa) 0 GA!!A «lOO(52b)R! ^-g-M^^ OA, 

mi GG mh G-G GGi OOuiR A 000 %m RIGGiiA;:. G/Ab: 52b) MH O GOA G A ^O-G.. AAGi 

A.AG !A R42)G o] O^AG, GO ?IOGOA{82), AAARiO 3RA{94R06) Rl AAAAG «]A(110)1 f Rl AO 
s|AAAA(70)AR AG 00 %m*>\ G1A.G0 ARlO LR-AAA) A OG.A AAAGR, <4® AO, AO A-G AGGi G A 
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±482}, ^. ::• vh i ;> j£H{94,i06b> & »:iKr<| «I&C110)# #sl o) 4*t>\Z ^Sb&SS.eKTOm^Bi #8U16b,- 

#71 51.- 3£^7lf| M V- tN»«1 1M 

if-'! i|^^.me|(70}si sit t 

(SGbH l 'ltM «H 3LB<X08b), ? ^ el^CUSb) f! £«<98b># «*8 H. sj (52b) »l ^-| tl-b Wueb,- I18b ; }* 

t*sii>i «• «# mH i> 91 

m ±^MJm, r^ l: M-H}-t4lI::: »>H! 

iff nw. 

^ % 3. 

«7] ^.x^fe ^HIVH! ^sLijj^ 9l*^-1fA.K-#te hsi:^?P^ Js, 
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on f iit '-mm, mi n^m^-n 4ns mv. 

6. 

; f0'% 5<4 IN*], 

it?) m *mw o!-t i-M::- $7) m wtm+M&izusix 

m ^ f ;«! :. 

£,*j;iOf*i # /] ».iH.a«^W rH# -W-ofb fM!*M- 

•o :; ; H!-?'i <j!*>i.A| : 

vtsieH- &1*J&a ^U^i-t <t SUi ^SLeJORQM)* ^a- «^ 
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■m H,s::i.f t $000; -|H"-ESl3^7|0f % OMOO <0 OM-!i ««Ho Ol# #^.000 OR- EMOIfl^Of t SlOO 



% 10. 

•4-1- Oil \i| ^2 riJ« 4*0=01;;; *J i tg *!2 ^NH oi .0 £R| aj^sfcsy* *4.WM\ $ 

#v| 4i 0l0l»Ro 

■■$7} x%sl$sl*!-® m I^Wl RoRoo;.&Ro aeRa 

W% XI. 

l(H 00>Ri 
>$7) H0i:;tf 7}0v f|- 

1R0 oh -o-OoN-o oOO*Rv W s<j V ±*~si*n m tioRm ~R*j.«Ra; 

ori *u o-iMioi o mm? «ir«.-/| ^sieogoooi -ro * 112 ojooo-s- m m mi 

;y-r% 12. 

0jr *t 10°1) &<>M. 

•t?! O.<<:..VXiH;0 0 : ?? t?! V-0 RR .>,'; RtRRr «t! -JM 012 -f-^ ?!0f?l 9l* *0J 

13. 

44 Oil. s§2, *3 01 *N R 0' 0- RR-0R- 0! ! 012. 0l3 % 44 RRRO-R f 4 0RH<: 0;?^K 

0 0 ORielo] RfNOO R0- 0} ! H<8.:xfl:4¥# o|.m: 1 

■>i7\ OSOiRR t'O oil i:OHL.;;if :4¥S Sis?.** *««W ^ *$}2 «.i i^rxfj;?} ^€ ORRoo 

rr on v&zL-m*® 
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4}?j ^J0«l:^^w -v- 1 m *§m<H Ookl# ^!-IS«|2, 

■}}>■} .^4 ; MNH*! ^ 7Ht"^ 9l# -0- vi/>.0 Sl-fe 

14. 

4} :0 I « f :4 ; r t 3 

^1 7>..{ i*HM W ±A5.^0 O^i 4.2 % H4 Jg*<M« OHlsi-.S; 
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